01-05-06 11:13AM FROM-NREL LEGAL OFFICE 
AMENDMENT TO CLAIMS: 



3033847499 



T-811 P. 04 F-040 



1. (Cancelled) 

2. (Cancelled) 

3. (Currently Amended) A method for increasing the specific activity of an El 
endogliicanase containing a glvcos^d hydrolase site to form a mutated glycosjd hydrolase for use 
on a cellulose substrate relative to an unmutated fonn of the glycosyl hydrolase site, comprising: 
replacing an active site glycosyl-stabilizing amino acid of the hydrolase with an amino acid,-^ 
roplQoing amino acid binding that bindg cellobiose less tightly than the glycosyl-stabilizing amino 
acid TO provide a mutant glycosyl hydrolase?, said glycosyl-stabilizing amino.acid is selected 
from the group consisting of trvptot>ha n. tihenvlalaniae. and tyrosine.- aad tyrosino and said 
replacing amino acid is selected fix>m the group consisting of alanine, valine, serine, glutamic 
acid, arginine and glycine r: wherein said active or mutant site is selected from tryptophan 30. 39, 
171, 181, 212 and 259: t)henvlalanine 229 and 258; and tyrosine 245. 

4. (Cancelled) 

5. (Cancelled) 

6. (Cancelled) 

7. (Currently Amended) The method of claim-3, wherein the mutant glycosyl 
hydrolase is selected from the group consisting of: 

GCGGGCGGCGGCTATTGGCACACGAGCGGCCGGGAGATCCTGGACGCGAx\CA.\CGT 
GCCGGTACGGATCGCCGGCATCAACTGGTTTGGGTTCGAAi\CCTGCAATTACGTCGT 
GCACGGTCTCTGGTCACGCGACTACCGCAGCATGCTCGACCAGATAAi\GTCGCTCGG 
CTACAi\CACAATCCGGCTGCCGTACTCTGACGACATrCTCAAGCCGGGCACCATCCC 

2 
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gi\i\ci\gcatci\i\tttttaccagatgaatcaggaggtgcagggtctgacctccttgca 
ggtcatggaa\a.\atcgtcgcgtacgccggtcagatcggcctgcgcatcattcttga 
ccgccaccgaccggattgcagcggccagtcggcgctgtggtacacgagcagcgtct 

CGGAGGCTACGTGGATTTCCGACCTGCAAGCGCTGGCGCAGCGCTACi\i\GGGi\i\i\C 

CCGACGGTCGTCGGCTTTGACTTGCACAACGAGCCGCATGaCCCGGCCTGCTGGGGC 

TGCGGCGATCCGAGCATCGACTGGCGATTGGCCGCCGAGCGGGCCGGAAACGCCGT 

GCTCTCGGTGAi\TCCGi\i\CCTGCTCATTTTCCTCCAAGGTGTGCAGAGCTACAACGG 

AGACTCCTACTGGTGGGGC6GCi\.\CCTGCi\AGGAGCCGGCCAGTACCCGGTCGTG g 

TGAACGTGCCGAACCGCCTGGTGTACTCGGCGCACGACTACGCGACGAGCGTCGGG 

CCGCAGACGTGGTTCAGCGATCCGACCTTCCCC.\ACi\ACATGCCCGGCATCTGGAAC 

AAGAACrGGGGATACCTCTTCAATCAGAi'VCATTGCACCGGTATGGCTGGGCGAi\TTC 

ggtacgacactgca.\tccacgaccgaccagacgtggctgaagacgctcgtccagta 

CCTACGGCCGACCGCGCAATACGGTGCGGACAGCTTCCAGTGGACCTTCTGGTCCTG 

GAACCCCGATTCCGGCGACACAGGAGGiVMTCTCAAGGATGACTGCCACACGGTCG 

ACACAGTAAAAGACGGCTATCTCGCCCCGATCAAGTCGTCGATTTTCGATCCTGTCT 

AATGAATCGCCTAGCAGTCAi\CCGTCCCCGTCGGTGTCGCCGTCTCCGTCGCCGACC 

CCGTCGGCGAQTCGGACGeCGACGCCTACTCCGACGCCGACAGCCAGCCCGACGCC 

i\i\CCCTOACCCCTACTGCTACGCCCACGCCCACGGCAAGCCCGaCGCCGTCACCGA 

CGGCAGCCTCCGGAGCCCGCTGCACCGCGAGTTACCAG G TCAACAGCGATTGGGCC 

AAT; 
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GGGGQCGGCGGCTATTGGCACACGAGCGGCCGGGAGATCCTGGACGCGAACAACGT 

GCCCGTaCG G ATCGCCGCCaTCi\ACTC GTTTGGGTTCGi\i\ACCTGCi\ATTACGTCGT 

GCACGGTCTCCGGTCACGCGACTACCGCAGCATGCTCGACCAGATAAAGTCGCTCG 

GCTACAi\CACi\i\TCCGGCTGCCGTACTCTCACGACATTCTCi'Vi\GCCGGGCACCATGC 

CGAACAGCATCAATrnTACCAGATGAATCAGGACCTGCAGGGTCTGACGTCCTTGC 

AGGTCATGGACAAAATCGTCGCGTACGCCGGTCAGATCGGCCTCCGCATCATTCTTG 

ACCGCCACCGACCGGATTGCAGCGGGCAGTCGGCGCTGTGGTACACGAGCAGCGTC 

TCGGAGGCTACGTGGATTTCCGACCTGCAAGCGCTGGCGCAGCGCTACi\AGGG4\.\4\ 

CCCGACGGTCGTCGGCTTTGACTTGCACi\ACCAGCCGCATGACCCGGCCTGCTGGGG 

CTGCGGCGATCCGx\GCATCGACTGGCGATTGGCCGCCGaGCGGGCCGGA4\4\CGCCG 

TGCTCTCGGTC.\ATCCGAACCTGCTCATTTTCGTCGAAGGTGTGCAGAGCTACAACG 

GAGACTCCTACTGGTCQGGCGGCa\ACCTGCAAGGAGCCGGCCAGTACCCGGTCGTG 

CTGAACGTGCCGAACCGCCTGGTGTACTCGGCGCACa\CTACGCGACGAGCGTG - T A 

CCCGCAGACGTGGTTCAGCGATCCGACCTTCCCCAACAACATGCCCGGQATCTGGAA 

CAAGAi\CTGGGGATACCTCTTCAATCAGi\i\CATTCCACCGGTATGGCTGGGCGAA ¥ T 

CGGTACGi^<:ACTGCAATCCACGACCGACCAGACGTGGCTGAAGACGCTCGTCCAGT 

ACCTACGGCCGACCGCGCAx\TACGGTGCGCACAGCTTCCAGTGCACCTTCTGGTCCT 

GGAACCCCGATTCCGGCGACACAGGAGGAA'n'CTCAAGGATGACTGGCAGACGGTC 

GACACAGTA\.\.\GACGGCTATCTCCCGCCCx\TCAAGTCGTCGATTTTCGATCCTGTC 

TAATG4\ATCGCCTAGCAGTCAACCGTCCCCGTCGGTGTCGCCGTCTCCGTCGCCGAG 

CCCGTCGGCGAGTCGGACGCCGACGCCTACTCCGACGCCGACAGCCAGCCCGACGC 

CA\CGCTGACCCCTACTGCTACGCCCACGCCCACGGCA.\GCCCGACGCCGTCACCG 

ACGGCAGCCTCCCGj\GCCCGCTGCACCGCGaGTTACCAGQTCAACAGCGATTGGGG 
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CA.\TGGCTTCACGGTAACGGTGGCCGTGACAAATTCCG,aiid 

GCGGGCGGCGGCTATrGGCAGACGAGCGGCCGGGAGATCCTGGACGCGAACAACGT 

CCCGGTACGGATGGeCGGGATCAACTGGTTTGGGTTCGAAACCTGCAATTACGTCGT 

GCACGGTCTCTGGTCACGCGACTACCGCAGCATGCTCGACCAGATAAAGTCGCTCGG 

CTACi\ACACAATCeGGCTGCCGTACTCTGACGACATTCTCAAGCCGGGCACCATGGe 

Gi\i\CAGCATa\i\TTTTCGGCAGATGAATCAGGACCTGCAGGGTCTGACGTCCTTGCA 

GGTCATGGACAAi\ATCGTCGCGTACGCCGGTCAGATCGGCC!TGCGCATCATTCTTGA 

CCGCCACCQACCGGATTGCAGCGGGCAGTCGGCGCTGTGGTACACGAGCaGCGTCT 

GGGAGGCTACGTGGATTTCCGACCTGCAAGCGCTGGCGCAGGGCTACAAGGGAAAC 

CCGACGGTCGTCGGCTTTGACTTGCACAACGAGCCGCATGaCCCGGCCTGCTGGGGC 

TGCGGCGATCCGAGCATCGACTGGCCATTGGCCGCCGAGCGGGCCGGi\AAGGCCGT 

gctctcggtgi\atccgaacctgctcattttcgtcgi\aggtgtgcagagctaci\acgg 

agactcctactggtggggcgggi . ^acctgcai\ggagccggccactacccggtcgtcc 

tgaacgtgccgi\accgcctggtgtactcggcgcacgactacgcgacgagcgtctac 

ccgcagacgtgcttcagcgatccgaccttccccaac.\acatgcccggcatctggaac 

ai\gi\actggggatacctcttcaatcagai\cattgcaccggtatggctgggcgaa'frc 

ggtacgacactgcaatccacgaccgaccagacgtggctgaagacgctcgtccagta 

CCTACGGCCGACCGGGCAATACGGTGCGGACAGCTTCCAGTGGACCTTCTGOTCCTG 

GAACCCCGATTCCGGCGaCACAGGAGG.\ATTCTCA.\GGATGACTGGCAGACGGTCG 

ACACAGT4\AAAGACGGCTATeTCGCGCCGATCAAGTCGTCGATTTTCGATCCTGTCT 

AATGi\ATCGCCTAGCAGTCi\ACCGTCCCCGTCGGTGTCGCCGTCTCCGTCGCCGAGC 

CCGTCCGCGAGTCGGACGCCGACGCCTACTCCGACGCCCACAGCCAGCCCGACGCC 
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AACGCTGACCCCTACTGCTACGCCCACGCCCACGGCAAGCCCGACGCCGTGACCGA 
CGGCAGCCTCCGGAGCCCGCTGCACCGCGAGTTACCAGGTCAACAGCGATTGGGGC 
AATGGCTTCACGGTA.\CGGTGGCCGTGACA.\ATTCCG 



AGGGYWHTSG R£ILDW>3NVP VRIAGINWFG FETCNYWHG LWSRDYRSML DQIKSLGYNT 60 

IRLPYSDDIL K?GTMPNSIN FYQMNQDLQG LTSLQVMDKl VAYAGQIGLR IILDRHRPDC 120 

SGQSAIMYTS SVSEATMISD LQALAQRYKG NPTWGFOLH UEPHDPACWG CGDPSIDWRL 180 

AAERAGNAVL SVNPNLLIFV EGVQSYNGDS YWWGGNLQGA GQYPWLNVP NRLVYSAHDY 24 0 

ATSVGPQTWF SPPTFPNNMP GIWNKNWGYL FNQNIAPVWL GEFGTTLQST TDQTWLKTLV 300 

QYLRPTAQYG ADSFQWTFWS WNPDSGDTGG ILKDDWQTVD TVKDGYLAPI KSSIFDPV 358 
SEQIDNO. 2; 



AGGGYWHTSG REILDANNVP VRIAGINWFG FETCNYWHG LRSRDYRSML DQIKSLGYNT 60 

IRLPYSDDIL KPGTMPNSIN FYQMNQDLQG LTSLQVMDKl VAYAGQIGLR IILDRflRPDC 120 

SGQSALWYTS SVSEATWISD LQALAQRYKG NPTWGFDLH NEPHDPACWG CGDPSIDWRL 180 

AAERAGNAVL SVNPNLLIFV EGVQSYNGDS YWWGGNLQGA GQYPWLNVP NRLVYSAHDY 240 

ATSVYPQTWF SDPTFPNNMP GIWNKNWGYL FNQNIAPVWL GEFGTTLQST TDQTWLKTLV 300 

QYLRPTAQYG ADSFQWTFWS WNPDSGDTGG ILKDDWQTVD TVKDGYLAPI KSSIFDPV 358 

SEQ ID NO. 3; 

and 



AGGGYWHTSG REILI3ANNVP VRIAGINWFG FETCNYWHG LWSRDYRSML DQIKSLGYNT 60 

IRLPYSDDIL KPGTMPNSIN FRQMNQDLQG LTSLQVMDKl VAYAGQIGLR IILDRHRPDC 120 

SGQSALWYTS SVSEATWISD LQALAQRYKG NPTWGFDLH NEPHDPACWG CGDPSIDWRL 180 

AAERAGNAVL SVNPNLLIFV EGVQSYNGDS YWWGGNLQGA GQYPWLNVP NRLVYSAHDY 240 

ATSVYPQTWF SDPTFPNNMP GIWNKNWGYL FNQNIAPVWL GEFGTTLQST TDQTWLKTLV 300 

QYLRPTAQYG ADSFQWTFWS WNPDSGDTGG ILKDDWQTVD TVKDGYLAPI KSSIFDPV 358 
SEQIDN0.4; or a mixture thereof. 



8. (Cancelled) 

9. (Cancelled) 

10. (Cancelled) 

11. (Cancelled). 

12. (CanceUed) 

13. (CanceUed) 

14. (Cancelled) 
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15. (Cancelled) 

16. (Cancelled) 

17. (Cancelled) 

18. (Cancelled) 

19. (Cancelled) 

20. (Cancelled) 

21. (Cancelled) 

22. (Cancelled) 

23. (Cancelled) 

24. (Cancelled) 

25. (Cancelled) 

26. (Cancelled) 

27. (Cancelled) 

28. (Cancelled) 

29. (Currently Amended) A metiiod for increasing the specific activity of 
Acidotheimus celhilolyticus of El endoglucanase containing a glvcosvl hydrolase site to form a 
mutated grlvcosyl hydrolase for use on a biomass substrate, comprising replacing, by site- 
directed-mutagenesis, an active site associated glycosyl-stabilizing amino acid of the El 
endoglucanase with an amino aci d, tho roplooing omino aoid binding that binds cellobiose less 
tightly than the glycosyl-stabilizing amino acid to provide a mutant EI endoglucanase; said 
glycosyl-stabilizing amino acid is selected fix)m the group consisting of tryptophaUi 
phenylalanine and lyrosinCj and the replacing amino acid is selected fiom the group consisting of 
alanine, valine, serine, glutamic acid, arginine and glycine rLwherein said active or mutant site is 
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selected from tryptophan 30. 39. 171. 181. 212 and 259: phenvlalapine 229 and 258; andtsgrpsine 
245. 

30. (Cancelled) 

3 1 , (Cuirently Amended) The method of claim 29, wherein the mutant endoglucanse 
is selected from the group consisting of: 

gcgggcggcggctattggcacacgagcggccgcgagatcctggac g cgaacaacgt 

GCCGGTACGGATCGCCGGCATCAACTGGTTTGGGTTCGAAACCTGCAATTACGTCGT 
G€AGGG ¥ GTCTGGTCACGCGaCTACCGCAGCATGCTCGACCAGATAAAGTCGCTCGG 
i CTACi\i\CACAATCCGGCTGCCGTACTCTGACGACATTCTCAAGCCGGGCACCATGCC 
i GAAG A GGATCAATTTrTACCAGATGAATCAGGACCTGCAGGGTCTGACGTCCTTGCA 
GGTCATGGACAAAATCGTCGCGTACGCCGGTCAGATCGGCCTCCGCATCATTCTTCA 
CCGCCACCGAGCGGATTGCAGeGGGCA GT CGGCGCTCTGGTACACGAGCAGCGTCT 
CGGAGGCTACGTGGATTTCCGACCTGCAi\GCGCTGGCGCAGCGCTACAAGGGA4\AC 
CCGACGGTCGTCGGCTTTGACTTGCACAi\CGAGCCGCATGACCCGGCCTGCTGGGGG 
TGCGGCGATCCGAGCATCGACTGGCGATTGGCCGCCGAGCGGGCCGGi\AACGCCGT 
GCrCTCGGTGAATCCGAACCTGCTCATTTTCGTCGAAGGTGTGCAGAGCTACAACGQ 
AG ACTCCTACTGGTGGGGCG GCAACGTG Ci\AGG AGCCGGCCAGTACCCGQTCGTGC 
TGAACGTGCCGi\i\CCGCCTGGTGTACTCGOCGCA€GACTACGCGACGAGCGTCGGC 
CCGCAGACGTGGTTCAGGGATCCQACCTTCCCCAACAACATGCCCGGCATCTGGAAC 
Ai\GAi\CTGGGGATACCTCTrCa\. , \Ta\GAACATTGCACCGGTATGGCTGGGCGAATTC 
GGTACGACACTGCAATCCACGaCCGACCAGACGTGCCTGAi\GACCCTCGTCCAGTA 
CCTACGGCCGACCGCGCAATACGGTCCGGACAGCTTCCAGTGGACCTTCTGGTCCTG 
GAi\CCCCGATTCCGGCGACACAGGAGGAATTCTCAAGGATGACTGGC2\GACGGTCG 

I 
I 

'■ s 
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1 ACACAGTAAAAGACGGCTATCTCGCGCCGATGAAGTCGTCGATTTrCGATCCTGTC - T 

' AATGAATCGCCTAGCAGTC.\i\CCGTCCCCGTCGGTGTCGCCGTCTCCGTCGCCGAGC 

I CCGTCGGCGAGTCGGACGCCGACGCCTACTCCGACGCCGACAGCCAGCCCGACGCC 

i AACGCTGACCCCTACTGCTACGCCCACGCCCACGGCAAGCCCGACGCCGTCACCGA 

I cggcagcctccggaccccgctgcaccgcgagttaccaggtcaaga - gcgattgggcc 

I 

I 

I 

: gcggcc gg cggctattggcacacgagcggccgggagatcctggacgcgaacaacgt 

GCCXjGTACGGATCGCCGGCATCAACTGGTTTGGGTTCGAAACCTGCAATTACGTCGT 

' GCACGGTCTCCCCTCACGCGACTACCGCaGCATGCTCGaCCaGaTAAAGTCGCTCG 

I 

j GCTACAACACAATCCGGCTGCCGTACTCTGACGACATTCTCi\AGCCGGGCACCATGC 

i CGAACAGCATCAATTTTTACCAGATGAATCAGGACCTGCAGGGTCTGACGTCCTTGC 

i AGGTCATGGACAAAi\TCGTCGCGTACGCCGGTCAGATCGGCCTGCOCATCATTCTTG 

j accgccaccgaccggattgcagcgggcagtcggcgctgtgctacacgagcagcgtc 
tcggaggctacgtggatttccgacctgcaagcgctggcgcagcgctacaagggaaa 

; cccgacggtcgtcggcttr - gagtt - ggacaacgagccgcatgacccggcctgctgggg 

i 

CTGCGGCGATCCGAGCATCGACTGGCGATTGGCCGCCGAGCGGGCCGGAAAGQGeG 

i 

I TGCTCTCGGTGAATCCGAACCTGCTCx\TTTTCGTCGAAGGTGTGCAGAGCTaCaaCG 

I 

gagactcctactggtggggcggcaacctgcaaggagccggccagtacccggtcgtg 

! CTGAACGTGCCGAACCGCCTGGTGTAGTCGGC G CACGACTACGCGACGAGCGTCTA 

i CCCGCAGACGTGGTTCAGCGATCCCACCTTCCCCAi\Ci\ACATGCCCGGG\TCTGGAi\ 

j Ci\AGi\ACTGCCGATACCTCTTCAATCAGAx\CATTGCACCGGTATGGCTGGGCGAATT 

I 

I CGCTAC!CaGaCTGCAATCCa€GaCCGACCAGACGTGGCTGAi\GACGCTCGTCCAGT 



I 
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\ ACCTACGGCCGACCGCGC.\.\TACGGTGCGGACAGCTTCCAGTGGACCTTCTGGTCCT 
CGAACCCCGATTCCGGCGACACACGAGGAi\TTCTCAAGGATGACTGGCAGACGGTC 
i GACACAGTAAAAGACGGCTATCTCGCGCCGATCAAGTCGTCGATTTTCGATCCTGT - G 

j 
i 

TAATGAATCGCCTAGCAGTCAACCGTCCCCGTCGGTGTCGCCGTCTCCGTCGCCGAG 

I 

I CCCGTCGGCCaGTCGGACGCCGACGCCTACTCCGaCGCCGACAGCCAGCCCGACGC 

i GAAC!GCTGACCCCTACTGCTACGCCCACGCCCACGGCAAGCCCGACGCCGTCACCG 

I ACGGCAGCCTCCGGAGCCCGCTGCACCCCCaGTTACCAGGTCAACx\GCGATTGGGG 

i 

j CAATGGCTTCACGGTAi\CGGTGGCCGTGACi\iVATTCCG.and 

i 

GCGGGCGGCGGCTATTGGCACACCAGCGGCCGGGAGATCCTGGACGCGAACAACGT 
CCCGGTACGGATCGCCGGCATCAACTGGTTTGGGTTCGi'VAACCTGCAi\TTx\CGTCGT 

i 

\ gcacggtctctggtcacgcgactaccgcagcatgctccaccagataaagtcgctcgg 
I ctacaacacaatccggctgccgtactctgacgacattctcaagcccggcaccatgcc 

Gi\ACAGCATCi\ATTTTCGGCAGATGAi\TCAGGACCTGCAGGGTCTGACGTCC'ITGCA 

! 

ggtcatggacaaaatcgtcgcgtacgccggtcagatcggcctgcgcatcattcttga 
' ccgccaccgaccggattgcagcgggcagtcggcgctgtggtacacgagcagcgtct 

i 

I cggaggctacgtggatttccgacctgcaagcgctggcgcagcgctacaagggaaac 

I 

j ccgacggtcgtcggctttgacttgcaca.\cgagccgcatgacccggcctgctggggc 

¥QGeeG GATCCGAGCATCGACTGGCGATTGGCCGCCGAOCGGGCCGGAi\ACGCCGT 
I GCTCTCGGTGAATCCGAACCrrGCTCATTTTCGTCGAAGGTGTGCAGAGCTACAACGG 

AGACTCCTACTGGTGGGGCGGCAACCTGCAAGGx\GCCGGCCAGTACCCGGTCGTGC 
: TGAACGTGCCGAACCGCCTGGTGTACTCGGCGCACGACTACGCGACGAGCGTCTAC 

CCGCAGACGTGGTTCAGCGATCCGACCTTCCCCi\i\Ci\i\CATGCCCGGCATCTGGAAC 

( 
I 

i 

10 
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AAGAACTGGGGATACCTCTTCAATCAGAACATTGCACCGGTATGGCTGGGCGAATTC 

GGTACGACACTGCAATCCACGACCGACCAGAGGTGGCTGAAGACGCTCGTCCAGTA 

CCTACGGCCGACCGCGCi\ATACGGTGCGGACAGCTTCCAGTGGACCTTCTGGTCCTG 

GAACCCCGATTCCGGCGACACAGGAGGAiVTTCTCAAGGATGACTGGCAGACGGTCG 

ACACAGTAAAAGACGGCTATCTCGCGCCGATCA.\GTCGTCGATTTTCGATCCTGTCT 

AATGA l \TCGCCTAGCAGTCAACCGTCCCCGTCGGTGTCGCCGTCTCCGTCGCCGAGC 

ccgtcggcgagtcggacgccgacgcctactccgacgccgacagccagcccgacgcc 
aacgctgacccctactgctacgcccacgcccacggcaagcccgacgccgtcaccga 
cggcagcgtgcggagcccgctgcaccgcgagttaccaggtcaacagggattggggc 
.\atgccttcacggtaacggtggccgtgacaaattccg 



AGGGYWHTSG REILDANNVP VRIAGINWFG FETCNYWHCS LWSRDYRSML DQIKSIiQYNT 60 

IRLPYSDDIL KPGTMPN6IN PYQMUQDLQG LTSLQVMDKI YAYAfiQlGLR IILDRHRPDC 120 

SGQSALWYTS SVSEkTWISD LOAIAORYKG NPTWGFDLH NEPHDPACWG CGOPSIDWILb 180 

AAEKAGHAVL SVNPNLIiIFV EGVQSYNQDS YWWGGNLQGA GQYPWLNVP NRLVYSAHDY 240 

ATSVGPQTWF SDPTFENHMP GIWNKNWGYL FNQHIAPVWL GEFGTTl-QST TDQTWLKTLV 300 

QVLRPTAQYO ADSPQWTPWS WNPDSGDTOO ILKDDWQTVD TVKDGYIAPI KSSIFDPV 358 
SEQIDNO. 2; 

AGGGYWHTSG REILDANNVP VRIAGINWFG PETCNYVVH6 LRSRUYRSML DQIKSLGYNT 60 

IRLPYSDDIL KPGTOPNSIN FYQMNQDLQG LTSLQVMDKI vSxRGQlQtR IILDRHRPDC 120 

SGQSALHYTS SVSEATWISD LQALAQRYKG NPTWGFDLH NEPHDPACWG CODPSIDHRL 180 

AAERAGNAVL SVNPNLLIFV EGVQSYNGDS YWWGGNLQGA GQYPWLNVP NRLVYSAHDY 240 

ATSVYPQTWF SDPTPPNNMP GIWNKNWGYL PNQNIAPVWL GEPGTTLQST TDQTWLKTLV 300 

QYLRPTAQYG ADSPQWTPWS WNPDSODTGG ILKDDWQTVD TVKDGYIAPI KSSIFDPV 358 

SEQ ID NO. 3; 

and 

AGGGYWHTSG REILDANNVP VRIAGINWFG FETCNYWHO LWSRDYRSML DQIKSLGYNT 60 

IRLPYSDDIL KPGTMPNSIN FR<»lNQDIiQG LTSLQVMDKI VAYAGQIGLR IILDRHRPDC 120 

SGQSALWYTS SVSEATWISD LQALAQRYKG NPTWGFDLH NEPHDPACWG CGDPSIDWRL 180 

AAERAGNAVL SVNPNLLIFV EGVQSVNQDS YWWGGNLQGA GQYPWUJVP NRLVYSAHDY 240 

ATSVYPQTWF SDPTFPNNKP GIWNiaiWGYL PNQNIAPVWL GEPGTTLQST TDQTWLKTLV 300 

QYLRPTAQYG ADSPQWTPWS WNPDSODTOQ ILKDDWQTVD TVKDGYIAPI KSSIFDPV 358 
SEQ ID NO. 4; or a niixture hereof: 
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i\i\GAi\CTGGOGATACCTarTC.\ATCAGx\i\CATTGCACCCGTATGGCTGGGCGAi\TTC 
GGTACGACACTGC.\i\TCCACGACCGACCAGACGTGGCTGA.\CACGCTCGTCCAGTA 

cctacggccgaccgcgcaatacggtgcggacagcttccagtggaccttctggtcctg 

g^\accccgattccggcgacacaggaggai\ttctcaaggatgactggcagacggtcg 

acacagti\aa.\gaccgctatctcgcgccgatcaagtcgtcgattttcgatcctgtct 

aatgaatcgcctagcagtcaaccgtccccgtcggtgtcgccgtctccgtcgccgagc 

ccgtcggcgagtcggacgccgacgcctactccgacgccgacagccagcccgacgcc 

x\i\cgctgacccctactgctacgcccacgcccacggc.\i\gcgcgacgccgtcaccga 

cggcagcctccggagcccgctgcaccgcgagttaccaggtcai\cag€:gattggggc 

.^ATGCCTTCACGGTi^.\CGGTGGCCGTGACAAATTCCG 



AGGGYWHTSG RElUtPiSSV? 
IRLPVSDDIL KPGTMPNSIN 
SGQSALWYTS SVSFA.TWISD 
AAERftCJNAVL SVNPNLLIFV 
ATSVGPQTWF SDPTPPNUMP 
QYIiRPTAQVO ADSFQWTFWS 
SEQIDNO. 2; 



VRIAGINWFG 
PYQMNQDLQG 

EGVQS^GDS 
GIWNKNWGYL 
HNPDSGDTGG 



PETOIYWHG 
LTSLQVMDKI 
NPTWGFDLH 
YWGGNLQGA 
FNQRIAPVWL 
ILKDDWQTVD 



LWSHDYRSML 
VAYAGQIGIiR 
NEPHDPACWG 
GOVPWLNVP 
GEFGTTLQST 
XVKDGVIAPI 



DQIKSLQYNT 
IZLDRHRPDC 
CGDFSIDHRL 
NBLVYSAHDY 
TDQTWLRTLV 
KSSIFDPV 



€0 
120 
180 
240 
300 
358 



AOOOYWHTSG REILDANMVP 
IRXPYSDDIL KPGTMPUSIN 
SGQSALWYTS SVSEATWISD 
AAERAGNAVL SVNPIJLLIFV 
ATSVYPQTWF SDPTFPNHMP 
QYLRPTAQYG ADSFQWTFWS 



VRIAGINWFG 
FYQMNQDLQQ 
[iQAXJ^RYKQ 
EGVQSYNGD5 
GIWKNWGYL 
HNPDSGI>TGG 



FETCNYWHQ 
LTSLQVMDKI 
KPTWGPDLH 
YWWGGNLQGA 
FNQHIAPVWL 
ILKDDWQTVD 



LBSHDYRSML 
VAYAGQIQLR 
IjlSPHDPACWG 
GQYPWLNVP 
GEFGTTLQST 
TVKDGYLAPI 



DQlKSLOYirr 

iildbhrpdc 
codpsidwrl 
nrlvysahdy 
tdqtwlktlv 
kssifdpv 



60 
120 
ISO 
240 
300 
358 



SEQIDNO. 3; 



and 



AGGGYWHTSG RBXLDANNVP 
IRLPYSDDIL KPGTMPNSIN 
SGQSALWYTS SVSEATWISD 
AAERAGNAVL SVNPHIjIjIFV 
ATSVYPQTWF SDPTFHJNMP 
QYLRPTAQYG ADSFQWTFWS 



VRIAGmWFG 
FRQMNQDIiQa 
LQALAQRYKG 
EGVQSYITODS 
GIWNKNWGYL 
WNPDSGDTGG 



FETCNYWHG 
LTSLQVMDKI 
NPTWGFDLH 
YWWGGNLQGA 
FNt^lIAPVWI, 
ILKDDWQTVD 



LWSRDYRSML 
VAYAGQIGLR 
NEPKDPACWG 
GQYPWLNVP 
GEFGTTLQST 
TVKDGYLAPI 



DQiKSLQfYHT 
IILDRHRPDC 
C6DPSIDWRL 
NRLVYSAHDY 
TDQTWLKTLV 
KSSIFDPV 



60 
120 
180 
240 
300 
358 
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